Biological activity of water soluble fractions F-1 and F-2, which were extracted from hop, was studied and its action mechanism was speculated using the immature female sd rats. Administration of the substance significantly inhibited the effects of pregnant mare serum gonadotropin (PMSG) 
Although estrogenic activity in the lipophilic fraction of hop extracts has been studied by several investigators (1) (2) (3) (4) , none of these studies has yielded conclusive results. We have previously reported that de-fatted, water-soluble extracts from hops prevent a PMSGinduced increase in ovarian weight in immature rats ( 5) .
The aim of the present in vivo and in vitro experiments is to study the effects of hop extracts on the stimulatory action of exogenous gonadotropin (PMSG), using as our parameters LH release, production of estradiol (E2) and progesterone (P), ovulation, and uterine thymidine kinase (TK) activity in immature rats. We have also tried to determine whether the hop extracts act directly on the pituitary. The data obtained suggest that these extracts inhibit the response to PMSG in immature rats.
Materials and methods

Preparation of hop extracts
Details of the methods for preparation and physicochemical analysis of the hop extracts have been de¬ scribed in our previous report (5) . To summarize, hop (humulus lupulus) granules were de-fatted and dried to powder with acetone. Extraction of the powder was performed with borate buffer, pH pH 10 .0, and the filtrate was adjusted to pH 4 .0 with HC1. Then the precipitate, collected by centrifugation, was dissolved in distilled water and was adjusted to pH 9 .0 with NaOH. Two active fractions, designated F-l and F-2 respectively, were obtained from the dialysate of the above solution by multi-step column chromatography using DEAE-cellulose, Sephadex G-100, and DEAE-cellulofine. As men¬ tioned in our previous report (5) , the apparent molecular weights of the partially purified fractions thus obtained were nearly 80,000 (F-l) and 66,000-80,000 (F-2).
These fractions were water-soluble, and acidic and neutral sugars were detected in the hydrolysate.
Animals
Female Sprague-Dawley rats were used throughout the experiments. The rats were housed in a temperature-and humidity-controlled room with an automatic 14-h light and 10-h dark cycle (light cycle: 06.00 to 20.00). Food and water were provided ad libitum. The experiments were performed on 22-day-old rats which, at precisely 10.00, were subcutaneously injected with 25 IU/0.2 ml of PMSG in saline solution through the experiment unless mentioned otherwise. We have previously reported that PMSG induces an LH surge between 20.00 and 23.00 on the second day. ovulation takes place in the morning on the third day, and P release from the luteal cells reaches maximum levels on the sixth day after the administration of PMSG (6) . In (8) and Makino (9) . The 
Results
In vivo experiments (a) Serum LH levels. As shown in Fig. 1 (c) P levels. Fig. 3 
